A method for rapid determination of phenolic compounds by reversed-phase high-performance liquid chromatography (RP-HPLC), using a new column of faster resolution was validated and used to characterize commercial products produced with new grape Brazilian varieties of Northeast of Brazil. The in vitro antioxidant activity was also measured. The method showed linearity (R > 0.9995), good precision (CV% < 2. 
Introduction
Phenolic compounds are important plant metabolites present in grapes and derivatives such as wine and juices. These substances are related to sensory characteristics, chemical stability and associated with various health benefits for consumers of such products (Camargo, Regitano d'Arce, Biasoto, & Shahidi, 2014; Garrido & Borges, 2013; Toaldo et al., 2015) . In terms of quantity, the major phenolics present in wines and juices belongs to the families of flavanols, anthocyanins and phenolic acids (Granato, Koot, Schnitzler, & van Ruth, 2015; Leeuw, Kevers, Pincemail, Defraigne, & Dommes, 2014; Lima et al., 2014) .
The main flavanols found in wines and grape juices are catechin, epicatechin, epigallocatechin and procyanidins B1, B2 and B3, compounds associated with taste and various bioactive properties as in vitro antioxidant activity and in vivo antimicrobial and antiinflammatory (Granato, Carrapeiro, Fogliano, & van Ruth, 2016; Leeuw et al., 2014; Scola et al., 2010) . Anthocyanins are the main substances responsible for the color in wine and grape juices. The main anthocyanins present in wines and juices are malvidin, cyanidin, peonidin, delphinidin, petunidin and pelargonidin, which varieties Vitis vinifera L. and Vitis labrusca L. predominate in the forms of 3-monoglucoside and 3,5-diglucoside, respectively (Garrido & Borges, 2013; Lambri et al., 2015; Nixdorf & Her mosín-Gutiérrez, 2010) . In products made from hybrid varieties (Vitis vinifera L. Â Vitis labrusca L.) the presence of anthocyanins occurs in a mixture of mono and diglucosides (Granato et al., 2015; Lima et al., 2014) . Phenolic acids are divided into hydroxybenzoic (HBA) and hydroxycinnamic (HCA). The main HBA acids present in juices and wines are protocatechuich, vanillin, gallic and syringic, and the main HCA are q-coumaric, caffeic, ferulic, and cis and trans cinnamic acid: caftaric, cutaric and fertaric (Garrido & Borges, 2013; Granato et al., 2016; Leeuw et al., 2014; Toaldo et al., 2015) .
The Sub-middle São Francisco Valley (SFV), located in the Northeast of Brazil, is a Brazilian region that has invested in the production of grape juices with new Brazilian varieties developed to produce high quality juices, as the ''Isabel Precoce" (Vitis labrusca L.) and hybryds (Vitis vinifera L. Â Vitis labrusca L.) ''BRS Violeta", ''BRS Cora" and ''BRS Magna" (Lima et al., 2014) , where currently five companies produce about 1.5 million liters/year of commercial juices with these varieties. Grape juice in this region have been highlighted by the good bioactive content, high antioxidant activity associated with phenolic compounds, improving the ergogenic effect in recreational runners, in vivo antioxidant activity and possible reduction of inflammatory markers associated with its consumption (Camargo et al., 2014; Lima et al., 2014 Lima et al., , 2015 Natividade, Corrêa, Souza, Pereira, & Lima, 2013; Silva et al., 2015; Toscano et al., 2015) . Because Brazil is a large consumer of Vitis labrusca L. wines and hybrids, three companies in the SFV began producing wines with the new Brazilian grape varieties. There was not found information on the phenolic composition and potential bioactive of the products of this region.
In recent years methods for rapid determination of phenolic compounds in grape juice and wine have been published. In most cases these compounds are analyzed by Reversed-Phase HighPerformance Liquid Chromatography (RP-HPLC) using a RP-C18 column types Core-Shell or rapid resolution (RR) for separating compounds (Dias, David, & David, 2016; Fontana, Antoniolli, & Bottini, 2016; Manns & Mansfield, 2012) . However, it was not found studies describing a methodology for determination of phenolic compounds in wines and grape juices using an RR type column RP-C18 (100 Â 4.6, 3.5 lm), being necessary to carry out work to implement this type of column for analysis in these matrices as its presents an option for quick analysis. The rapid separation of compounds on reversed phase columns decreases the runtime of the methods, the use of solvents and ultraviolet detectors lamps (UV), photodiode array (DAD) and fluorescence (FD), while minimizing wear on various HPLC system components.
In this context, the objective of this study was to validate a methodology for rapid determination of flavanols, anthocyanins and phenolic acids in grape juice and wine by RP-HPLC/DAD using a new column RR RP-C18 type (100 Â 4.6 mm, 3.5 lm) and then to apply the validated method to characterize samples of grape juice and commercial wines produced with the new grape Brazilian varieties. In addition, in vitro activity of the studied compounds was measured.
Material and methods

Chemicals and standards
Trolox
(6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid), 2,20 -azino-bis (3-ethylbenzothiazoline-6-sulphonic acid) (ABTS) and 2,2-diphenyl-1-picrylhydrazyl (DPPH) radicals were purchased from Sigma-Aldrich (St. Louis, MO, USA). FolinCiocalteu reagent, ethyl alcohol, phosphoric acid, monopotassium phosphate and potassium persulfate were obtained from Merck (Darmstadt, Germany). Methanol was supplied by J.T. Baker (Phillipsburg, NJ, USA). Ultrapure water obtained from a Milli-Q system (Millipore, Bedford, MA, USA) was used to prepare all solutions. Standards included gallic, syringic, q-coumaric, caffeic and trans-caftaric acid, (+)-catechin, (À)-epicatechin gallate, (À)-epigallocatechin, procyanidin B1 and B2, cyanidin 3,5-diglucoside, malvidin 3,5-diglucoside, pelargonidin 3,5-diglucoside from Sigma-Aldrich (St. Louis, MO, USA). Malvidin 3-O-glucoside and peonidin 3-O-glucoside from Extrasyntese (Genay, France).
Samples
To validate the methodology, commercial samples of grape juice and wine from new cultivars of Brazilian grapes from SFV were analyzed. The samples characterization was carried out using the previously validated method, where 8 commercial products from local industries were collected. For each sample 3 bottles of different batches were purchased, totalizing 24 samples. The commercial products correspond to 5 labels of grape juice, coded as GJA, GJB, GJC, GJD e GJE and 3 of red wines, coded as WF, WG, WH.
According to the information by the industries the juices were elaborated with the grapes: Isabel Precoce e BRS Cora (samples GJA and GJB); Isabel Precoce e BRS Magna (sample GJC) e Isabel Precoce e BRS Violeta (samples GJD and GJE). The grapes used in the preparation of the wines were: Isabel Precoce e BRS Cora (samples WF and WG) 
Instruments and conditions
Analyses were performed using an Agilent 1260 Infinity LC System (Santa Clara -USA) equipped with a model G1311C quaternary solvent pump and degasser, a thermostatted column compartment (G1316A), autosampler (G1329B) and a diode array detector -DAD (G1315D). The data collect and analyses were carried out using the software OpenLAB CDS ChemStation Edition (Agilent Technologies, Santa Clara -USA).
The chromatographic conditions used were adapted from the earlier methodology described by Manns and Mansfield (2012) . The detection of compounds was performed at 220 nm for (+)-catechin, (À)-epigallocatechin, (À)-epicatechin gallate, procyanidin B1 and procyanidin B2; 280 nm for gallic acid and syringic acid; 320 nm for caftaric acid, caffeic acid and q-coumaric acid; and 520 nm for malvidin 3,5-diglucoside, cyanidin 3,5-diglucoside, pelargonidin 3,5-diglucoside, peonidin 3-O-glucoside and malvidin 3-O-glucoside.
The chromatograms obtained for the standard solutions of the 15 studied phenolic compounds and their respective retention time are presented in Fig. 1 . The column used was a Zorbax Eclipse Plus RP-C 18 (100 Â 4.6 mm, 3.5 lm) (rapid resolution column) and the pre-column was a Zorbax C 18 (12.6 Â 4.6 mm, 5 lm), both manufactured by Zorbax (USA). The oven temperature was maintained at 35°C, the injection volume was 20 lL (grape juice/wine previously diluted 500 lL + 1000 lL in phase A and membrane filtration of 0.45 lm (Chromafil Ò Xtra, Macherey-Nagel -Germany)) and the flow rate was 0.8 mL min
À1
. The gradient used in the separation was 0-5 min: 5% B; 5-14 min: 23% B; 14-22 min: 26% B; 22-25 min: 80% B, where solvent A was 0.1 M phosphoric acid solution (pH 2.0) and solvent B was methanol acidified whit H 3 PO 4 0.5%.
Method validation
The validation parameters, according to the guide for validation and analytical quality control published of the Ministry of Agriculture of Brazil (BRASIL, 2011) , employing assays with standard solutions, blank samples and spiked samples, were calibration curve linearity, specificity, precision, accuracy, recovery and limits of detection and quantification.
Linearity
An external standard calibration methodology was applied. Five solutions with different concentrations of phenolic compounds were prepared by consecutive dilutions in the mobile phase A from a stock solution. Calibration curves for concentration versus response ratio were plotted for each analyte determined from the regression analysis using the least squares method.
Specificity
To assess the specificity of the method were injected samples of red wine and grape juice. The peaks in the chromatogram obtained for the compounds examined were subjected to the threshold test for assessing the purity of peak, settling the purity factor limit P990 (match factor), with software OpenLAB CDS 3D UV (Agilent Technologies, USA). The match factor represents the degree of similarity between the spectra. The comparison of two spectra gives the match factor, which was defined as:
The values x and y are measured absorbance in the first and second spectrum, respectively, at the same wavelength; n is the number of data points and R the sum of the data. Generally, values above 990 indicate that the spectra are similar. Values between 900 and 990 indicate there is some similarity, and below 900 indicate the spectra are different (Agilent, 2008) .
Precision and recovery
The precision was evaluated by the variation coefficient (VC%) obtained from the results of six injections from the mixture of grape juice/wine spiked by the addition of external standards of studied compounds. The study of recovery was performed by spiking the same sample of grape juice/wine with standard solutions within the concentrations range. The recovery was calculated comparing the values obtained for each compound ''spiked" in relation to the initial value contained in sample.
Limit of detection (LOD) and limit of quantification (LOQ)
The LOD and LOQ were obtained considering the method described by Hubaux and Vos (1970) . Three standards were prepared at concentrations close to the LOD estimated and analyzed in triplicate. An analytical curve was constructed by plotting the values obtained from the analysis of the standards versus the actual values, obtaining the slope of the curve, intercept and coefficient of correlation. The residual standard deviation (RSD) was calculated by comparing the values obtained in the analysis of the actual values. LOD and LOQ were established as 3 and 10 times the RSD, respectively, added with the intercept of the curve.
Determination of the bioactive content: total phenolics and total monomeric anthocyanins
The total phenolics content of the red wine and grape juice were determined at 765 nm after reacting with Folin-Ciocalteu reagent (Singleton & Rossi, 1965) . Gallic acid was used as the standard and the phenolic concentrations in wine and juice samples were expressed as mg of gallic acid equivalents (GAE)/L of wine/grape juice.
The total monomeric anthocyanins content was determined through the pH-differential method described by Giusti and Wrolstad (2001) . The samples were diluted with buffer solutions of KCl 0.025 M (pH 1.0) and CH 3 COONa 0.4 M (pH 4.5) and absorbance measurements were performed at 520 and 700 nm, respectively. The total monomeric anthocyanins content was expressed as malvidin-3-glucoside equivalents in mg L À1 .
Antioxidant activity
The in vitro antioxidant assays were carried out to determine the free radical scavenging capacity using the DPPH radical (2,2-diphenyl-1-picrylhydrazyl), ABTS radical (2,2 0 -azinobis-(3-ethyl benzothiazoline-6-sulfonic acid)) and hydrogen peroxide, according to the standard methods (Kim, Guo, & Packer, 2002; Re et al., 1999; Ruch, Cheng, & Klaunig, 1989) . All analyses were performed in triplicate. The analytical standard (Trolox) was used to construct the calibration curves (0.2-2.0 mM L
À1
). The results were expressed as Trolox equivalents per litre of product (mM TEAC L À1 ). ABTS: The ABTS radical (1 mM) was formed through the reaction of 7 mM ABTS in 140 mM potassium persulfate in the absence of light for 16 h. The solution was then diluted in ethanol until an absorbance of 0.700 ± 0.05. The ABTS radical scavenging activity of the samples was determined through the rate of decay in the absorbance at 734 nm determined at time t = 0 min and at time t = 6 min after the addition of samples.
DPPH: The DPPH method the antioxidant activity of the samples was assessed through the rate of decay in the absorbance at 517 nm. The DPPH radical solution (1 mM) was prepared in ethanol and diluted to an absorbance of 0.900 ± 0.05. The absorbance of the DPPH solution was determined at time t = 0 min and 30 min after the addition of sample.
Hydrogen Peroxide Scavenging Activity (H 2 O 2 ): A solution 0.4 mol L À1 of hydrogen peroxide was prepared in phosphate buffer (pH 7.4) and its concentration was determined spectrophotometrically from absorption at 230 nm. The grape juice and red wine samples (0.4 mL) were mixed with hydrogen peroxide solution (0.6 mL), and the final volume was completed to 3 mL with the phosphate buffer. The absorbance value of the reaction mixture was recorded at 230 nm and determined 10 min later against a blank solution containing the phosphate buffer. 
Statistical analysis
Statistical analysis was performed using SPSS version 17.0 for Windows (SPSS, Chicago, USA). The results obtained in the samples characterization were previously evaluated in terms of normality, by Shapiro-Wilk test, and then were submitted to analysis of variance (ANOVA) and Tukey test with a probability of error of 5% (Granato, Calado, & Jarvis, 2014) .
Results and discussion
Method validation
Before validation of the method, different elution gradients were studied for obtaining the best conditions for compounds separation in the column used.
Linearity and specificity
The values obtained for the correlation coefficient (R) and purity factor of the peaks (match factor) are shown in Table 1 . The Rvalues for 15 analyzed phenolic compounds ranged from 0.9995 to 1.0000 and demonstrated good linearity curves and calibration. According the values of R for calibration curves must be greater than 0.99, which confirms that the linearity obtained in this work for the response to external standards is adequate for its intended purpose.
The specificity is the ability to have a method for measuring a substance exactly in the presence of other components that may be present in the sample, such as impurities, degradation products and other matrix components (Eurochem, 2014) . In this method, the specificity was evaluated with use of the threshold test using the spectral purity factor (match factor) for the compounds studied in real matrices, as shown in Fig. 2 for a peak of epigallocatechin in grape juice. The values obtained for purity factor were P990 for syringic acid, caffeic acid, q-coumaric acid, caftaric acid, catechin gallate, epicatechin, epigallocatechin, procyanidin B2 and peonidin 3-glucoside ( Table 1 ), indicating that the peaks obtained for these compounds are pure. For procyanidin B1 and malvidin 3,5-diglucoside purity factor values were 955 and 909, respectively, and indicated that there was a good possibility that the peaks obtained for these compounds are pure. The compounds of gallic acid and malvidin-3-glycoside had purity factor lower than 900, suggesting the possible existence of interference from other substances in the same retention time.
Results for specificity were considered suitable for the intended purposes, since most of the peaks obtained for the compounds studied showed good spectral purity. It is also noteworthy the good separation obtained for simultaneous analysis of 15 phenolic compounds studied in a single run of 25 min.
The method used in this study was considered fast since in methods of phenolic compounds determinations in grape juice and wine by RP-HPLC using classical columns type RP-C18 column (250 Â 4.6 mm, 5 lm) runtimes times vary from 43 to 86 min (Obón, Díaz-García & Castellar, 2011) . Methods using columns RR (150 Â 4.6 mm, 3 mM) and Core-Shell (100 Â 4.6 mm, 2.6 mM) runtimes covered ranged from 14 to 55 min (Manns & Mansfield, 2012; Natividade et al., 2013; Tarola, Milano, & Giannetti, 2007) .
Precision and recovery
The values obtained for the precision (CV%) of analyzed compounds ranged from 0.09 to 2.78 in grape juice matrix and from 0.11 to 0.66 for red wine (Table 1 ). The CV% values obtained for the 15 studied phenolic compounds were lower than the maximum limit of 20% recommended by brazilian law for the concentration ranges studied here.
The results for the percentage of recovery of compound (RC%) in the spiked samples are shown in Fig. 3 . The RC values ranged from 94.8 to 105.1 for matrix of grape juice and 91.8 to 104.5 for red wines. These values are in accordance with the limits acceptable by brazilian legislation, which is 90-107%, and were also similar to those obtained in several studies that validated methods for determination of phenolic compounds in wine and grape juice for RP-HPLC with UV detection (UV) light emitting diode arrangements (DAD), fluorescence (FD) and mass spectrum (MS) (Natividade et al., 2013; Tarola et al., 2007) .
Limit of detection and limit of quantification
To obtain the LOD and LOQ values, the standard deviation values of the residues (RSD) were multiplied for 3 and 10, respectively, and added to the intercept of the curve next to the estimated LOD (Hubaux & Vos, 1970) .
For the 15 phenolic compounds studied, the LOD and LOQ ranged from 0.04 to 0.85 mg L À1 and 0.04 to 1.41 mg L
À1
, respectively (Table 1) . The LOD and LOQ values obtained in this study are in agreement with those found in other validation studies for analysis of phenolic compounds in juices and wines by HPLC-UV (Tarola et al., 2007) , HPLC-DAD (Manns & Mansfield, 2012) , HPLC-DAD-FD (Natividade et al., 2013; Silva et al., 2015) and HPLC-DAD-MS, demonstrating that the studied method has good sensitivity for quantifying these compounds.
The terms limit of quantitation (LOQ) and limit of detection (LOD) is used to demonstrate the ability of the method of quantifying/detecting low concentrations of a substance (Eurachem, 2014) . The LOD and LOQ values obtained in the validation of this method are considered suitable for the intended purpose, since they were smaller than the minimum values normally reported in the literature for characterization of samples of wine and grape juice (Granato et 
Characterization of commercial products of the new Brazilian varieties of grape
Total phenolic content and total monomeric anthocyanins
The results of the determination of total phenolic content in red wines and grape juice produced with the new Brazilian grapes varieties by Folin-Ciocalteu method are presented in 
Phenolic acids
Gallic acid 4.5 ± 0.4c 3.6 ± 2.9c 16.7 ± 3.5b 7.6 ± 1.2c 6.5 ± 1.0c 26.4 ± 1.1a 24.7 ± 1.0a 16.9 ± 2.6b Syringic acid 1.1 ± 0.1c 1.9 ± 1.0c 5.1 ± 0.5a 5.6 ± 0.4a 2.5 ± 0.3b 2.1 ± 0.2ab 2.0 ± 0.1ab 1.1 ± 0.3c p-Coumaric acid 2.2 ± 0.1e 2.6 ± 2.0de 10.0 ± 3.2bc 7.2 ± 1.8 cd 4.3 ± 0.1de 2.6 ± 0.1de 15.8 ± 0.1a 13.7 ± 2.8ab Cafeic acid 3.1 ± 0.4d 5.1 ± 2.7 cd 12.8 ± 1.7ab 14.9 ± 1.3a 6.7 ± 0.1bcd 3.6 ± 0.1d 18.8 ± 0.1a 11.7 ± 6.2abc Caftaric acid 274.9 ± 21.5abc 233.9 ± 179.4abc 365.5 ± 47.6a 343.0 ± 22.2ab 290.7 ± 0.3ab 6.6 ± 5.9d 167.4 ± 0.9bcd 91.3 ± 21.4 cd P phenolic acids 285.8 ± 22.5 247.1 ± 188.0 410.1 ± 56.5 378.4 ± 26.9 310.7 ± 1.8 41.3 ± 7.4 228.7 ± 2.2 134.7 ± 33.3 Flavanols (+)-Catechin 9.4 ± 0.6b 9.1 ± 0.9b 15.0 ± 1.4b 7.4 ± 3.6b 13.6 ± 0.2b 9.8 ± 4.3b 12.8 ± 0.2b 24.5 ± 5.5a (À)-Epicatechin gallate ND 0.9 ± 0.9a ND ND 0.7 ± 0.1a 3.3 ± 3.1a ND 1.7 ± 0.9a (À)-Epigallocatechin 275.1 ± 21.5ab 232.9 ± 176.9ab 368.2 ± 46.7a 349.1 ± 25.9a 284.4 ± 0.1ab 217.7 ± 5.1ab 265.1 ± 0.0ab 128.5 ± 27.0b Procianidin B1
7.1 ± 0.0abc 4.4 ± 3.1c 9.9 ± 0.9ab 5.4 ± 2.5bc 4.2 ± 0.2bc 11.0 ± 0.3a 7.6 ± 0.0abc 6.9 ± 2.4abc Procianidin B2
5.8 ± 0.1d 9.5 ± 3.8 cd 17.0 ± 1.7ab 10.3 ± 4.9 cd 8.9 ± 0.4d 29.3 ± 0.2a 23.6 ± 0.0ab 26.3 ± 4.3a P flavanols 297.4 ± 22.2 256.8 ± 185.6 410.1 ± 50.7 372.2 ± 36.9 311.8 ± 1.0 271.1 ± 13.0 309.1 ± 0.2 187.9 ± 40.1
Anthocyanins Cyanidin 3,5-diglucoside ND 12.8 ± 9.9bc 1.5 ± 0.5 cd 4.2 ± 1.5bcd 25.1 ± 0.0a 0.8 ± 0.8d 6.0 ± 0.0bcd 13.2 ± 5.4b Malvidin 3,5-diglucoside 8.9 ± 0.5c 9.8 ± 1.2c 11.9 ± 1.5c 17.3 ± 5. 10.5 ± 1.3c 12.5 ± 3.8b 10.7 ± 3.0c 3.3 ± 0.6c 36.8 ± 0.0c 7.7 ± 0.8a 6.9 ± 0.0c 2.4 ± 0.0c P anthocyanin 21.0 ± 2.0 36.6 ± 15.8 26.3 ± 5.9 25.5 ± 7.3 203.5 ± 0.0 8.9 ± 1.7 25.5 ± 0.0 69.7 ± 26.0
Total monomeric anthocyanins à 88.4 ± 1.4c 177.9 ± 2.5bc 95.5 ± 32.1c 122.6 ± 58.0bc 370.8 ± 125.1a 59.2 ± 4.0c 201.0 ± 63.3bc 284.6 ± 120.8ab
Total phenolics § 2507 ± 287bcd 2221 ± 256cde 2579 ± 150bc 2647 ± 287b 2135 ± 100de 4036 ± 133a 2607 ± 246bc 2003 ± 257e
Bold values refer to the sum of each colunm. Means followed by the same letters in the same lines do not differ by Tukey test at 5% probability. à Total monomeric anthocyanins quantified by the technic of difference of pH and expressed as equivalent to malvidin 3-glucoside. § Total phenolics measured with Folin-Ciocalteu expressed as mg L À1 equivalent to gallic acid.
The results obtained for phenolic acids are shown in Table 2 . The total amount of phenolic acids ranged from 247.1 to 410.1 mg L À1 for the grape juice, and 41.3 to 228.7 mg L À1 for wines. Regarding individual phenolic acids, caftaric acid was the major compound, with values ranging from 233.9 to 365.5 mg L
À1
in samples of grape juice and 6.6 to 167.4 mg L À1 in wines.
Other studies that have characterized phenolic acids in grape juice and red wine Vitis labrusca L. cultivars also mentioned the caftaric acid as the main phenolic acid (Magro et al., 2016; Nixdorf & Hermosín-Gutiérrez, 2010; Toaldo et al., 2015) . According to Penna and Daudt (2001) , caftaric acid is readily oxidisable during wine production steps, especially in fermentations, which could explain the lower values found in wine samples compared with grape juice.
The caftaric acid values obtained in the wine samples studied (6.6-167 mg L
) are in accordance with those mentioned by Nixdorf and Hermosín-Gutiérrez (2010) It is noteworthy that in studies that characterized phenolic compounds in grape juices produced in Brazil's Northeast was not evaluated the presence of caftaric acid (Lima et al., 2014 (Lima et al., , 2015 Natividade et al., 2013; Silva et al., 2015) . For hydroxybenzoic, gallic and syringic acids average values of the samples of juices range from 3.6 to 16.7 and 1.1 to 5.6 mg L À1 , respectively. In wines values ranged from 1.1 to 16.9 and 2.1 to 26.4 mg L À1 for syringic and gallic acids, respectively. For hydroxycinnamic q-coumaric and caffeic acids, average values in grape juices ranged from 3.1 to 14.9 and 2.2 to 10 mg L À1 , respectively.
In wines average values for caffeic and q-coumaric acids ranged from 3.6 to 18.8 and 2.6 to 15.8 mg L À1 , respectively.
The values obtained for the gallic, syringic, q-coumaric and caffeic acids in samples of grape juice and wine studied are in accordance with those mentioned in various characterizations of grape juices and wines produced with Vitis labrusca L. classical varieties like Isabel, Bordô and Concord (Lima et al., 2011; Magro et al., 2016; Margraf et al., 2016; Nixdorf & Hermosín-Gutiérrez, 2010; Toaldo et al., 2015) and the above-mentioned amounts for juices new brazilian grape varieties cultivated in the Northeast of Brazil (Lima et al., 2014; Silva et al., 2015) .
Flavanols
The total flavanols quantified ranged from 256.8 to 410.1 mg L À1 in grape juice and 187.9 to 309.1 mg L À1 in red wine (Table 2) . Among the main individually quantified flavanol compound was found epigallocatechin whose concentration varied from 275.1 to 368.2 mg L À1 and 128.5 to 217.7 mg L À1 for samples in grape juice and red wine, respectively. The epigallocatechin (PubChem CID: 72277) is a compound under study in grapes and derived products, which is usually featured in green tea (Camellia sinensis L.) (El-Shahawi, Hamza, Bahaffi, Al-Sibaai, & Abduljabbar, 2012) . In derivatives of grape usually the epigallocatechin gallate, as mentioned by Mattivi, Vrhovsek, Masuero, and Trainotti (2009 ) is referred as a major monomeric flavanols present in Vitis vinifera grape skin extracts as Cabernet Sauvignon, Merlot, Syrah, Pinot Noir, Teroldego and Marzemino.
The epigallocatechin values obtained in the samples of wine and commercial grape juices of SFV were considered high because represented between 5.37 and 14.27% of the total phenolics content, respectively, indicating that this compound can deal with a major chemical marker which characterizes the products of this region.
The The values found in this study to procyanidin B1 and B2, catechin and epicatechin gallate are in accordance with the range of values mentioned in several works that characterized grape juices and red wines from classic Vitis labrusca cultivars as Isabel, Bordô and Concord in the South and Southeast of Brazil (Granato et al., 2015; Lima et al., 2011; Toaldo et al., 2015) ; also being according to the values mentioned above for grape juices of new varieties of brazilian grapes planted in the Northeast of Brazil (Lima et al., 2014; Silva et al., 2015) .
Individual anthocyanins
The total number of individual anthocyanins quantified by HPLC ranged from 8.9 to 203.5 mg L À1 in analyzed samples of wine and grape juice (Table 2) . Among the main anthocyanins found in samples, in decreasing order, were malvidin 3.5-diglucoside, malvidin-3-O-glucoside and cyanidin 3,5-diglucoside, which showed heterogeneous profile in the studied commercial products, as previously noted by Lima et al. (2014) The values obtained for anthocyanins in grape juice and wine studied here are in agreement with the values found for a range of commercial juices and wines produced with from V. labrusca cultivars and hybrids derived from Brazil (Granato et al., 2015; Lago-Vanzela et al., 2013; Lima et al., 2015; Nixdorf & Hermosín-Gutiérrez, 2010) .
Antioxidant activity
The in vitro antioxidant activity of grape juice and wine was measured by sequestering methods of free radicals (DPPH and ABTS) and reactive oxygen species (H 2 O 2 ), both expressed as equivalent to Trolox in millimoles per liter of sample (mM TEAC L À1 ) (Fig. 4) .
In (Lima et al., 2014; Toaldo et al., 2015) . Regarding the wine samples studied the AOX values were high because the highest value of AOX (DPPH and ABTS) found in the literature was 23.17 mM TEAC L À1 in wine Vitis vinifera L. of Santa Catarina, South Brazil by the method with ABTS (Gris et al., 2011) . In a study conducted by Leeuw et al. (2014) (Nixdorf & Hermosín-Gutiérrez, 2010) , highlighting the high antioxidant activity obtained in commercial wines analyzed in this study.
A wide variety of in vitro antioxidant activity measurement methods have been used for characterization of grape juice and wine. In addition to the DPPH and ABTS, methods such as Oxygen Radical Absorbance Capacity (ORAC), ThioBarbituric Acid Reactive Substances (TBARS) and Ferric Reducing Antioxidant Power (FRAP) has been widely used (Granato, Katayama, & Castro, 2011; Granato et al., 2016; Gris et al., 2011; Lima et al., 2014) . Few studies in the literature have measured the antioxidant activity of products derived from the grape by the sequestering method of hydrogen peroxide.
The ability of the samples analyzed in this study to eliminate hydrogen peroxide (H 2 O 2 ) is shown in Fig. 4 and non-radical hydrogen peroxide (H 2 O 2 ) are associated with various pathological mechanisms that contribute with diseases such Fig. 4 . Mean values for antioxidant activity of juices produced from new Brazilian grape cultivars planted in the Sub-middle São Francisco Valley, Brazil. Mean bars followed by the same letters between juices do not differ according to the Tukey test at 5% probability.
as diabetes, cancer, cardiovascular and neurodegenerative diseases (Roleira et al., 2015) . It is widely known that foods rich in phenolic compounds, such as grape juice and wine, are usually associated with prevention of various diseases in humans where antioxidant activity is related to protection mechanisms, including serving on the inhibition of ROS (Oroian & Escriche, 2015; Roleira et al., 2015) . Based on the above, there is a need to conduct larger studies correlating in vitro antioxidant activity for the sequestering method of H 2 O 2 radical in grape juice and wine with any protection mechanisms to the health of consumers. The H 2 O 2 antioxidant activity of juices and wines studied here can be considered high, suggesting that products made with new grape varieties from Northeastern Brazil may have a great ability in inhibiting ROS.
Conclusions
Based on the results obtained for the validation parameters, the method for rapid determination of 15 phenolic compounds in wine and juices by RP-HPLC-DAD using a new rapid resolution column of the type RP-C18 (100 Â 4.6 mm, 3.5 lm) proved to be suitable for use in research on these subjects. The method showed linearity, precision, accuracy, recovery and limits of detection and quantification according to other methods previously published for the determination of phenolic compounds by RP-HPLC, with the difference of having a runtime of only 25 min. The applicability of the validated method was verified by characterization of phenolic compounds in grape juices and commercial wines from new brazilian grape varieties, where the results differed from the products studied juices and wines from other world regions, mainly because of the high values of (À)-epigallocatechin and trans-caftaric acid. Regarding the bioactive potential, the samples showed high antioxidant activity, especially the red wine samples with the values higher than of wines from different world regions. The H 2 O 2 antioxidant activity of studied juices and wines was considered high, suggesting that products made with new grape varieties of Brazilian Northeast of Brazil may have a great ability in inhibiting ROS.
